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Background: Postoperative ileus is the main complication post abdominal sur-
gery; it signs two or more periods of vomiting and nausea, intolerance of diet 
more than 24 hours, inability to pass flatus more than 24 hours, and abdomen 
distension. Several studies are stating that interventions chewing gum, consum-
ing coffee, and drinking warm water can reduce the incidence of postoperative 
ileus.  
Objective: Collects the evidence for effect chewing gum, consuming coffee, and 
warm water to reduce postoperative ileus. 
Method: This systematic review is arranged based on literature studies from five 
databases last five years, such as Scopus, Sciencedirect, Proquest, and Oxford, 
with the comprehensive survey, which conducted according to the guidelines in 
the PRISMA. We searched for studies with the keyword "chewing gum" OR "cof-
fee" OR "warm water" AND "postoperative." 
Result: We selected 215 articles from an electronic database, and 17 articles 
with Randomized Control Trials (RCTs) method included. The sampling of se-
lected items in this systematic review carried for five months to 1 year, from 
January to December 2010 - 2017, obtained 20 to 975 samples. There was a 
significant effect of chewing gum, consuming coffee, and warm water reduced 
postoperative ileus incidence without side effects. 
Conclusion: Chewing gum, consuming coffee, and warm water, are effective, 
safe, and not expensive to reduce the incidence of postoperative ileus and im-
prove recovery post abdominal surgery. 
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Postoperative ileus, gastric distension, and abdominal dis-
tension are the most common occurrence in abdominal 
surgery 1,2. Postoperative ileus is the occurrence of two 
periods of nausea and vomiting or more, more than 24 
hours of tolerance to the diet, flatus does not appear more 
than 24 hours, and abdominal distension 3. Postoperative 
ileus and abdominal distension increase due to prolonged 
abdominal distension, nausea, vomiting, abdominal pres-
sure, cramps, and pain in the patient, which causes pro-
longed recovery process 4,5.  Protracted postoperative il-
eus can reduce patient comfort, increase morbidity, mor-
tality, and increase the length of hospital stay, higher 
maintenance costs, and delayed first food intake and fail-
ure of mobilization 6. Several strategies and interventions 
have been carried out to prevent postoperative ileus both 
pharmacologically and non-pharmacologically, such as 
early mobilization and giving mineral water two hours after 
surgery but these interventions have not been effective in 
reducing postoperative ileus in abdominal surgery 6 
 
Postoperative ileus reported as 10 to 30% occurring in 
cases of abdominal surgery, according to previous stud-
ies, the incidence is different from one survey to another 7–
14.  Postoperative ileus in Korea reported to be around  
17.4% - 24% is a common complication that occurs after 
major abdominal surgery 15. Postoperative ileus incidence 
has happened in post-laparotomy gynecological surgery 
patients in China 14%16. An average of 10% -30% of post 
abdominal surgery patients have postoperative ileus 17. 
Postoperative ileus in colorectal surgery was 14%, re-
search conducted in the USA 18. Postoperative gastric pa-
tients in Indonesia, approximately 30%-50%, experienced 
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prolongation of bowel sounds, and flatus 24 to 72 hours. 
Postoperative ileus problems cannot be resolved four days 
after surgery reported about 50% of events and will be-
come prolonged postoperative ileus (PPOI) if not resolved 
for more than five days.  
   
Postoperative ileus can increase due to pain fiber stimula-
tion, excessive sympathetic nerve stimulation, and stress 
response that is influenced by nitric oxide release, intesti-
nal vasoactive peptide, and P substance. These mecha-
nisms occur because of the reaction of inhibited neuro-
transmitter in the abdomen manipulated and peritoneal ir-
ritation 16. Postoperative Ileus symptoms include ab-
dominal discomfort, nausea, and vomiting, which are the 
leading causes of delayed enteral diet and patient recov-
ery. The factors affecting are visceral manipulation, inflam-
matory mediators, anesthesia, and giving opioids to re-
duce pain 15.  Risk factors that can increase the incidence 
of postoperative ileus are cigarette users, low body weight, 
oral antibiotics in pre-surgery, preparation for abdominal 
repair, and surgery 3. Patients with postoperative ileus will 
cause delayed oral food intake, wound healing, decreased 
immune system, increased septic complications, and hos-
pital stay. It is essential to restore the digestive system 
function of postoperative patients to normal as soon as 
possible and prevent postoperative ileus 4,5,19–21. 
 
The most important part of postoperative patient care that 
nurses must do is increasing the prevention of postopera-
tive complications. Some studies suggested that the pre-
vention of postoperative complications can reduce compli-
cations and problems in preoperative and postoperative 
care 22,23. Nursing interventions provided to prevent com-
plications of the digestive system include exercise in pa-
tients, pain management, early postoperative mobilization, 
initiation of initial oral intake 24–27. Chewing Gum is re-
ported to reduce postoperative ileus, it is a safe, comfort-
able and inexpensive intervention, chewing gum is one 
type of sham feeding by seeing, smelling and eating with-
out swallowing so that it can stimulate the cephalic vagal 
pathway 15. Responses of giving warm water to postoper-
ative patients also have positive effects on intestinal motil-
ity such as, eliminating gastrointestinal spasm and restor-
ing intestinal peristalsis. Giving a little water to the patient 
undergoing bile duct surgery during the early postopera-
tive stage is useful in regaining digestive function and pre-
venting oral complications 22. The next intervention that 
also provides health benefits is coffee, and research 
showed that consuming coffee after colectomy surgery is 
safe and can restore intestinal motility quickly 28. 
 
Based on the evidence-based on some literature on ab-
dominal postoperative interventions, this systematic re-
view was done to gather evidence that chewing gum, con-
suming coffee, and warm water can reduce postoperative 
intestinal ileus.  The previous systematic review only dis-
cussed the benefits of chewing gum or drinking coffee 
only, while in this systematic review discussed together 
with the intervention of chewing gum, drinking coffee, and 
warm water to reduce post-operative ileus. 
METHOD 
Search strategy 
We used PRISMA statement guidelines in preparing this 
systematic review. We searched the articles through the 
Scopus, Sciencedirect, Proquest, and Oxford database, 
by using the keywords "chewing gum" OR "coffee" OR 
"warm water" AND "postoperative” (Table 1). 
 
Tabel 1. Search List 
Find the database Keyword 
Sopus = 32 chewing gum “OR” 
Science Direct = 63 coffee ”OR” 
Proquest = 98 warm water “AND” 
Oxford = 22 Postoperative 
 
Study Selection 
The articles we chose were the original articles published 
in the last five years (2015-2019). The articles discuss the 
intervention of chewing gum or consuming coffee or warm 
water to reduce postoperative ileus in post abdominal sur-
gery patients.  Paper that uses the Randomized Control 
Trial (RCTs) research method included, and we exclude 
articles that discuss chewing gum or consuming coffee or 




The articles criteria included in this systematic review were 
(1) articles related to the prevention of postoperative ileus, 
(2) the patient’s criteria were postoperative abdominal pa-
tients, (3) the interventions carried out by giving chewing 
gum, warm water and coffee, (4) The expected research 
results are the first time bowel noise, flatus, defecation and 
length of stay (LOS). 
RESULTS  
The article search results obtained 215 articles consisting 
of 32 Scopus articles, 63 Science Direct articles, 98 
Proquest articles, and 22 Oxford articles. The identification 
was according to the inclusion and exclusion criteria con-
tained 11 items on the chewing gum intervention, six re-
ports on coffee, and warm water intervention. The remain-
ing 194 items excluded because they were not original ar-
ticles, in the form of systematic reviews, did not use the 
RCTs method, in combination with other interventions, and 
the respondents were not postoperative abdominal pa-
tients. The expected results in 17 articles that have identi-
fied showed improvement in the first time bowel sounds, 
flatus, defecation, and LOS.
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Figure 2. PRISMA flow diagram 
 
Study characteristics 
The article selection process has included in the PRISMA 
flow diagram presented in figure 1, and sample character-
istics, intervention, outcome, and result in the included 
studies described in table 2. The sampling of selected ar-
ticles in this systematic review was carried out for five 
months to 1 year, from January to December 2010-2017 
and obtained 200 to 1000 samples, because there was a 
drop out in the study, the respondents became 20-975 in 
each group.  
 
The selected articles in this systematic review used the di-
vision of intervention and nonintervention group; there 
were also articles which consisted of 3 groups. Fourteen 
paper was composed of two groups, including an interven-
tion group and a nonintervention group. The intervention 
group, and the nonintervention group with standard post-
operative interventions. The regular gum-chewing group, 
and the nicotine gum-chewing group. The coffee-drinking 
group and the control group with routine room interven-
tions, the coffee-drinking group and the warm water drink-
ing control group, the coffee-drinking group and the drink-
ing water control group, the friendly drinking water group 
and the control group with routine interventions in the 
room. Three articles were consisting of 3 groups; the first 
was the xylitol gum group, the nonxylitol gum group, and 
the control group. The second articles were the coffee 
drinking group with caffeine, the decaffeinated coffee 
drinking group, and the drinking water group, and the third 
articles were the chewing gum group, the coffee-drinking 
group, and the warm water-drinking group. 
 
Interventions on these patients carried out in several coun-
tries, including Korea, Japan, Turkey, Iran, Australia, Thai-
land, Taiwan, the Netherlands, the United Kingdom, and 
the USA. The following inclusion criteria patients over 18 
years old, scheduled to be open elective or laparoscopic 
bowel surgery, fasting for 8 hours preoperative, stable vital 
signs, no general complications during surgery, no history 
of diabetes, hypothyroidism, neuromuscular disease, diar-
rhea, chronic constipation, abdominal irritation syndrome, 
gastroesophageal reflux and exclusion criteria for swallow-
ing difficulty or risk of choking (post-stroke), risk of aspira-
tion, planned stoma, cognitive impairment, history of anal-
gesic use, electrolyte imbalance, pneumonia or peritonitis, 
history of abdominal surgery, postoperative complications, 
dental problems, wearing dentures, not understanding in-
formed consent, patients with acute or chronic cardiovas-
cular disease, liver disease, kidney disease, pregnancy, 
breastfeeding, patients with sudden surgery, and hyper-
sensitive to coffee. 
Electronic database search (n=215) 
Scopus (n=32), Science Di-
rect(n=63),  Proques (n=98) dan Ox-
ford (n=22) 
Article Identification (n=65) 
Selection after duplicate articles re-
moved (n=65) 
Excluded Articles (n=31) 
Selected Articles (n=31) 
Excluded Articles because of some 
reasons (n=14) 
1. Systematic review 
2. Non RCTs 
3. Combination 
4. Comparison with other 
interventions Received Articles (n=17) 
 
Articles included in the systematic 
review (n=17) 
Chewing gum (n=11) 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The result of 11 articles on chewing gum intervention 
showed the first time bowel noise, flatus, defecation, and 
LOS faster than standard hospital interventions. First 
study got the first time bowel sounds in the intervention 
group (mean = 10.05, SD = 1.44) faster than the control 
group (mean = 15.22, SD = 2.02), first time flatus in the 
intervention group (mean = 19.46, SD = 1.87) faster than 
the control group (mean = 24.43, SD = 1.80), the first def-
ecation time in the intervention group (mean = 19.74, SD 
= 1.84) faster than the control group (mean = 31.03, SD = 
8.28), LOS time in the intervention group (mean = 28.81, 
SD = 12.13) faster than the control group (mean = 35.63, 
SD = 7.32) 29.  
 
The second study found the results of the first time flatus 
in the intervention group (69.0 (66.1- 82.9) hours) faster 
than the control group (72.0 (57.6-77.2) hours), the LOS 
time in the intervention group (21 (15-37) days) more 
quickly than the control group (26 (16-42) days) 30. The 
third study found that the first flatus time in the intervention 
group (21.05 ± 12.8 hours) was faster than the control 
group (40.8 ± 15.9 hours), the first time defecation in the 
intervention group (38.1 ± 29.8 hours) was faster than the 
control group (58.25 ± 18.6 hours). The first time bowel 
noise in the intervention group (4 ± 0.02 hours) was faster 
than the control group (1.9 ± 1.2 hours) 31. 
 
The fourth study found that the first time bowel noise in the 
intervention group of chewing xylitol gum (6.9 ± 1.7 hours) 
faster than the intervention group of chewing regular gum 
(8.0 ± 1.6 hours) more quickly than the control group (12.8 
± 2.5 hours). The first time flatus in the intervention group 
of chewing xylitol gum (16.6 ± 2.9 hours) faster than the 
intervention group of chewing regular gum (17.5 ± 2.6 
hours) more quickly than the control group (24.3 ± 4.5 
hours), the first time defecation in the intervention group of 
chewing Xylitol gum (42.2 + 5.6 hours) was faster than the 
intervention group of chewing regular gum (42.4 ± 6.2 
hours) faster than the control group (43.4 ± 6.9 hours) 32.  
 
The fifth study found the first time flatus in the intervention 
group (23 (14–45) hours faster than the control group (24 
(13–48) hours), the first time defecation in the intervention 
group (52 (29–79) hours) faster than the control group (60 
(25-88) hours). The LOS in the intervention group (7 (5-
10) days) was the same as the control group (7 (5-10) 
hours) 33. The sixth study got the results of the first time 
flatus in the intervention group (42.0 (2.9) hours) was 
faster than the control group (58.0 (8.2) hours), LOS in the 
intervention group (5.8 days) was faster than the control 
group (6.1 days) 34. 
 
The seventh study got the results of the first time flatus in 
the intervention group (20.3 ± 8.4 hours) faster than the 
control group (27.3 ± 7.9 hours), LOS in the intervention 
group (6.1 ± 0.3 hours) more quickly than the control group 
(6.1 ± 0.4 hours) 35. The eighth study found the first time 
flatus in the intervention group of chewing nicotine gum 
(1.00 [1.00–1.00] hours) faster than the intervention group 
of chewing regular gum (1.00 [1.00-22.25] hours), the first 
time defecation of intervention group of chewing nicotine 
gum (3.00 [1.75–4.00] hours) faster than the intervention 
group of chewing regular gum (3.00 [1.75–5.00] hours), 
LOS in the intervention group of chewing nicotine gum 
(4.50 [4.00-6.00] days) faster than the intervention group 
of chewing regular gum (5.50 [4.00–8.50] days) 36.  
 
The ninth study found that the first time bowel noise in the 
intervention group (2 (1-3) hours) was the same as the 
standard intervention group (2 (1-3) hours), the first time 
flatus in the intervention group (2 (2-3) hour) is the same 
as the standard intervention group (2 (1-3) hours). LOS in 
the intervention group (2 (1-3) hours) was faster than the 
standard intervention group (3 (1-4) hours) 37.  The tenth 
Study got the results of the first time flatus in the interven-
tion group chewing gum (42.33 ± 1.42 hours) faster than 
the control group (49.20 ± 1.42 hours), the results of the 
first time defecation in the intervention group chewing gum 
(66.07 ± 2.36 hours) faster than the control group (78.37 ± 
1.62 hours) 37.  
 
The eleventh study got the result of the first time flatus in 
the intervention group (51.07 ± 19.63 hours) faster than 
the control group (87.83 ± 25.89 hours). The first time def-
ecation in the intervention group (73.33 ± 30.29 hours) 
were faster than the control group (137.20 ± 44.05 hours), 
and LOS in the intervention group (7.63 ± 1.47 faster than 
the control group (9.47 ± 2.67 hours) 38. 
 
Coffee and warm water  
There were six articles on coffee and mild water interven-
tion. First, the first study found that the first time bowel 
noise in the coffee intervention group (5.84 ± 1.41 hours) 
was faster than the warm water intervention group (6.16 ± 
1.33 hours). The first time flatus in the coffee intervention 
group (17.28 ± 4.44 hours) faster than the warm water in-
tervention group (22.54 ± 5.09 hours), the first time defe-
cation in the coffee intervention group (37.22 ± 16.31 
hours) was faster than the warm water intervention group 
(36.82 ± 16.35 hours) 39.  
 
The second study found that the first time bowel noise in 
the decaffeinated coffee intervention group (3.00 ± 1.50) 
was faster than the caffeine coffee intervention group (3.75 
± 1.53) shorter than the drinking water group (4.14 ± 1.15). 
The time first flatus in the decaffeinated coffee group (1.47 
hours) was faster than the caffeine coffee group (1.57 
hours) faster than the drinking water group (1.77 hours). 
The LOS in the caffeinated coffee intervention group (6.0 
days) was faster than the decaffeinated coffee intervention 
group (6.6) faster than the drinking water group (7.0 days) 
40.  
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Third research got the first time result of intestinal noise in 
the chewing gum intervention group (300 (150-500)) faster 
than the coffee intervention group (320 (205-590)) more 
quickly than the warm water intervention group (385 (280- 
580)) more rapidly than the control group (405 (188-680) 
s), the first time flatus in the intervention group chewing 
gum (360 (200-600)) more quickly than the coffee inter-
vention group (420 (300-650)) faster than the warm water 
intervention group (490 (345-705)) more rapidly than the 
control group (600 (380-903)), the first time defecation in 
the intervention group of chewing gum (802 (710-930)) 
longer than the intervention group of coffee (776 (502-
960)), longer than the warm water intervention group (737 
(490-910)) and faster than the control group (980 (804-
1010)) 41.  
 
The fourth study found that the first time bowel noise in the 
intervention group (35.6 ± 5.4) was faster than the control 
group (47.5 ± 11.7), the first time flatus in the intervention 
group (29.7 ± 4.9) was faster than the control group (41.6 
± 10.9). The first time defecation in the intervention group 
(42.0 ± 6.8) was faster than the control group (59.8 ± 14.6), 
and LOS in the intervention group (6.1 ± 1.1) was faster 
than the control group (7.4 ± 2.9) 28. The fifth study got the 
results of the first time flatus in the coffee intervention 
group (55.1 (19.1,114.0)) was faster than the water inter-
vention group (69.7 (20.7,141.6)), the first time defecation 
in the coffee intervention group (9.3 (0.5,47.1) ) was faster 
than the water intervention group (12.6 (1.1,46.1)) 42. 
 
An article about the intervention of consuming warm water 
in the study got the result of the first time flatus in the in-
tervention group (11.0 ± 4.2 hours) faster than the control 
group (18.6 ± 6.0 hours), the first time defecation in the 
intervention group (35.4 ± 12.5 hours) was faster than the 
control group (38.1 ± 12.7 hours) and LOS in the interven-
tion group (24.4 ± 7.6 hours) was faster than the control 
group (23.8 ± 4.8 hours) 22. 
DISCUSSION 
This systematic review was compiled based on the identi-
fication of 19 articles with RCTs method about the effect of 
chewing gum intervention, consuming coffee, and warm 
water to decrease the incidence of postoperative ileus in 
postoperative abdominal patients. Postoperative ileus is a 
postoperative abdominal complication characterized by 
prolonged bowel sounds, flatus, defecation, and causes 
LOS. Postoperative ileus is a cessation of intestinal motil-
ity in a coordinated and temporary manner after surgery to 
prevent the removal of the bowel of tolerance of oral diet 
contents 43. Some degree of postoperative ileus is not 
pathological response but a physiological and reasonable 
response to abdominal surgery according to some opin-
ions in general 5. Typical values for determining between 
pathological postoperative ileus there is still no significant 
opinion.  
The duration of pathological postoperative ileus varies 
from 1-7 days, according to the researchers 17. The results 
of physiological studies explained that gastric motility re-
turned at 24-48 hours, small intestinal motility at 12-24 
hours, and colonic motility at 3-5 days 45. Postoperative il-
eus requires appropriate action in overcoming problems 
arising from its pathological effects. The cooperation of all 
health workers is needed to achieve optimal digestion re-
covery and reduce the length of stay. Appropriate planning 
and communication are also required to develop as evi-
dence-based standard operational procedure than is fol-
lowed and carried out; there have been several interven-
tions designed to reduce the number and timing of postop-
erative ileus lately 44. 
 
Nineteen articles have identified in this systematic review 
that proved that the intervention of chewing gum, coffee, 
and consuming warm water could speed up the first time 
bowel sounds, flatus, defecation, and shortening LOS in 
postoperative abdominal patients. Chewing gum, coffee, 
and consuming warm water interventions are safe, inex-
pensive, secure. Without side effects, so they can be rec-
ommended as additional interventions on standard opera-
tional procedures in postoperative abdominal patients. 
The clinical characteristics of ileus are abdominal disten-
sion, inability to expel flatus, defecation, and defecation 
pain. These conditions can inhibit recovery, increase the 
LOS, and higher cost of care 37. Sham feeding with gum is 
a safe, inexpensive, and convenient method to reduce 
postoperative abdominal ileus surgery 15.  
 
Chewing gum and coffee consumption are comfortable, 
safe, and tolerable methods and reported to increase post-
operative gastrointestinal motility 46. Chewing gum can in-
crease intestinal motility by directly activating vagal ce-
phalic reflexes that activate bowel myoelectric motion and 
stimulates the secretion of gastrointestinal hormones indi-
rectly so that saliva and pancreatic fluid are produced; 
these reactions can encourage hormones and nerves to 
activate intestinal motility 29. 
 
The intervention of consuming warm water in postopera-
tive patients also has a positive effect on intestinal motility 
such as, eliminating gastrointestinal spasm and restoring 
intestinal peristalsis 22. When heat-sensitive receptors in 
the hypothalamus stimulated, the effector's system emits 
a signal which causes peripheral vasodilation and perspi-
ration. Medulla oblongata, as the vasomotor center of the 
brain stem, regulates changes in the shape of blood ves-
sels, vasodilation of blood vessels is influenced by anterior 
hypothalamic. As a result of vasodilatation of blood ves-
sels will increase the blood flow of splanchnic (blood ves-
sels of the gastrointestinal system).  
 
The increased blood flow will carry the hormones that have 
been released by endocrine gland cells such as gastrin 
and motilin in the blood to circulated. These hormones will 
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have an excitatory effect along the intestinal wall and 
smooth muscle, causing intestinal motility 47. At the same 
time, coffee is a beverage that is known globally and has 
positive effects on health, including the cardiovascular 
system and central nervous system, as well as increasing 
feelings of comfort. According to Cohn, coffee has a good 
influence on the peristaltic and intestinal motility index 
when taken by adults 39,48–50. 
 
Intervention procedure of chewing gum  (sugar-free gum) 
was given 2 hours before surgery and or 2-6 hours after 
surgery for 15-30 minutes, giving frequency every 2-4 
hours once a day until flatus and defecation appear or up 
to 5 days (if the patient comes home before five days). The 
intervention procedure for consuming warm water was 
given 4 hours after surgery for 15 minutes as much as 200 
ml with a temperature of 370C, the frequency of providing 
water was every 4 hours until bowel sounds, flatus or def-
ecation appears. The coffee intervention procedure was 
given six hours-1 days after surgery, as much as 100 ml of 
decaffeinated coffee, the frequency of giving coffee was 
every 2-4 hours until bowel sounds, flatus or defecation 
appear. 
 
The weaknesses in this systematic review were first; re-
spondents who included in all cases of abdominal and 
non-intestinal abdominal surgery have not homogenized in 
any of the cases. Second, there was only one article about 
consuming warm water after surgery, so it cannot 
strengthen evidence of warm water in reducing postoper-
ative abdominal ileus. Third, not all items included out-
comes of first-time bowel noise, flatus, defecation, and 
overall length of stay. 
CONCLUSIONS AND RECOMMENDATION 
Postoperative abdominal ileus characterized by abdominal 
distension, prolonged bowel sounds, flatus, and defeca-
tion can be reduced by chewing gum intervention, con-
suming warm water, and coffee. The invasion of chewing 
gum, drinking coffee, and warm water enhances the recov-
ery of digestive function by accelerating the first time bowel 
sounds, flatus, defecation, and the Length of Stay of post-
operative abdominal patients. The intervention is safe, 
comfortable, secure, and no side effects, so it can be rec-
ommended as a standard operational intervention proce-
dure in postoperative gastric patients. 
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